Sulfotanshinone IIA Sodium Ameliorates Glucose Peritoneal Dialysis Solution-Induced Human Peritoneal Mesothelial Cell Injury via Suppression of ASK1-P38-mediated Oxidative Stress.
Long-term use of high-glucose peritoneal dialysis solution (PDS) induces peritoneal mesothelial cell (PMC) injury, peritoneal dysfunction, and peritoneal dialysis (PD) failure in patients with end-stage renal disease. How to preserve PMCs in PD is a major challenge for nephrologists worldwide. In this study, we aimed to elucidate the efficacy and mechanisms of sulfotanshinone IIA sodium (Tan IIa) in ameliorating high-glucose PDS-induced human PMC injury. The human PMC line HMrSV5 was incubated with 4.25% PDS in vitro to mimic the high-glucose conditions in PD. Cellular viability was measured by Cell Counting Kit 8. Generation of superoxide and reactive oxygen species (ROS) was assessed using a Total ROS/Superoxide Detection Kit. Oxidative modification of protein was evaluated by OxyBlot Protein Oxidation Detection Kit. TUNEL (dT-mediated dUTP nick end labeling) assay and DAPI (4,6-diamidino-2-phenylindole) staining were used to evaluate apoptosis. Western blot analysis was performed to evaluate the efficacy and mechanisms of Tan IIa. Tan IIa protected PMCs against PDS-induced injury as evidenced by alleviating changes in morphology and loss of cell viability. Consistent with their antioxidant properties, N-acetyl-L-cysteine (NAC) and Tan IIa suppressed superoxide and ROS production, protein oxidation, and apoptosis elicited by PDS. Apoptosis signal-regulating kinase 1 (ASK1)-p38 signaling was activated by PDS. Both Tan IIa and NAC suppressed ASK1 and p38 phosphorylation elicited by PDS. Moreover, genetic downregulation of ASK1 ameliorated cell injury and inhibited the phosphorylation of p38 and activation of caspase 3. Tan IIa protects PMCs against PDS-induced oxidative injury through suppression of ASK1-p38 signaling.